In order to examine probable association of hatchability of eggs with the degree of heterozygosity at isozyme coding loci in the cultured populations of the apple snail Pomacea canaliculata, two loci of Lap-2 and Lap-3 linked each other, both coding leucine aminopeptidases, were selected for the progeny test.
In order to examine probable association of hatchability of eggs with the degree of heterozygosity at isozyme coding loci in the cultured populations of the apple snail Pomacea canaliculata, two loci of Lap-2 and Lap-3 linked each other, both coding leucine aminopeptidases, were selected for the progeny test.
A series of observations on frequency distributions of hatchability from each egg lump exhibited a two modal distribution, indicating the apparent associations of lower and higher modal values with the degrees of combined heterozygosities of 0.5 and 0.75 at the two loci examined respectively.
This result suggests an apparent advantage of heterozygotic pairs of the chromosomes in hatchability.
Common consequences of inbreeding in a population are a decreased viability and retardation of growth, known as inbreeding depression. This depression is in general associated with the increase in homozygosity, accompanying recessive deleterious genes. The extent of depression is considered to be dependent on genetic load which is the average number of lethal equivalent per individual in a population.
In this connection, evidence suggesting inbreeding structure and overdominance in a wild and cultured population of the Pacific oyster Crassostrea gigas was presented by Fujio et al.,1) who observed homozygote excess at the Idh-1 locus and heterozygote excess at the Cat loucs associated with the survival rate.
The previous paper2) described two linked loci with a null allele for leucine aminopeptidase isozymes in apple snail Pomacea canaliculata and suggested a pure mating system, that is, 1 female with only 1 male. This linked markers are useful to identify the chromosome.
The present work is to report a higher number of heterozygotic pairs of the chromosomes with two linked Lap-2 and Lap-3 loci in apple snail population than expected and to demonstrate the superiority of heterozygotic pairs of the chromosome in hatchability, an important component of fitness.
Materials and Methods
The apple snails as exprimental organism for 
Results
The parameters related with hatchability were Table 1 . Summary of the averages obtained for apple snail measured for the 30 egg lumps which excluded unhatched egg lumps as shown in Table 1 , and the correlation coefficient amongst them was shown in Table 2 . Each parameter indicated a wide variance. For example, hatchability ranged from 9.1% to 80.2% with a mean of 44.5%. Hatchability was not correlated with the weight of the egg lump and of the egg, egg number per lump, and the body weight of the recently hatched snails; but it was correlated with the number of hatched snails per lump. The distribution of hatchabilities in a total of 182 egg lumps are shown in Fig. 1 . A wide spread distribution was observed, and 2 peaks were detected, one for low hatchability and one for high hatchability.
From the progeny tests, the possible parental chromosomal combinations were made for each of the groups in Table 3 . Four different chromosomal types were identified through the alleles at the two linked loci Lap-2 and Lap-3. They are A, B, C and D, that is, Lap-2A/Lap-3A, Lap-2A/ Lap-3a,
Lap-2a/Lap-3A, and Lap-2a/Lap-3a represent the chromsomal combinations. From parental combinations, probability of heterozygotic pairs of the offspring was counted directly in groups, I, II, III, IV, V, and IX, and calculated at random in groups VI, VII, and VIII. The hatchabilities per egg lump were lower in the offspring with 50% probability of having heterozygotic pairs of the chromsomes, and higher in those with 75% probability or more, as shown in Table 3 . The correlation coefficient between them was significant (r=0.714) in Fig. 2 . To identify the chromosome in individual parents, the progeny test was used in regard to two linked markers, Lap-2 and Lap-3 loci. Moreover, probabilities of heterozygotic pairs of the chromosome were estimated in their offspring. Lower hatchability per egg lump in 50% than in more than 75% probability of heterozygotic pairs of the chromsome suggests a correlation with the fitness associated with the chromsomal combinations.
These re- 
